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ABSTRACT 

The principle objective of this project was to improve the cleahlng 
benches used in the fabrication of semiconductor devices and to 
defects caused by particulate contamination. The end refsutt 
improvement is to enhance the yield of the finished products 
overall manufacturing cost of the devices. 




ability of the wet 
reduce the number of 
of this cleaning 
ivhfch will reduce the. 



After the initial cleaning ability of the Wet benches was determined, a series of 
improvements were introduced. First a newly designed transducer was integrated and 
tested for performance. Pulsing the RF excitation gave a marked improvement to the 
cleaning ability without exceeding the average power delivered to the transducer. The 
original tank design was then examined and a suitable design hsd been fabricated with 
a considerably reduced footprint and with an ability to be adapt 5d to robotic systems. 
Tantalum covered the face of the original transducer. The new d jsign totally eliminated 
the presence of metal on the tank. Rinsing then had to be addressed. Previous tanks 

used a hot or cold overflow and some were quick dump rinse. , 

one of the most effective rinse techniques but.still did little for parilcle removal. A "drop- 
In" Megasonlc transducer assembly was designed to aid in tho removal of particles. 
Cleaning had reached a new high but the excitation of the transd jeer was still an Issue. 
The original RF source had servere limitations of power and freq jency. Searches for a 
better amplifier proved fruitless due to reliability issues and a pwer generator had to 
be developed. A total class D (digital) generator with a phase 
control was designed and built. 



The new system design had several immediate paybacks, 
transducers was one fourth of the original ones and the n 
generators cost less than half of the initial model. Generator re 
non existent. The new transducer has a nearly perfect impteda; 
generator so energy transfer is extremely efficient and the. 
than half the power of the original system. Wafer particle i w „ 
was now possible with an improvement in probe yield being 
Cleaning has reached world class with these developments 
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The cost of the new 
wly designed power 
lability issues became 
nee match to the 
generator uses , less 
removal in excess of 97% 
immediately evident 
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SECTION I 
INTRODUCTION 



lemiSS f n J H the C,ean,ng of sl,icon wafars " sed h.iha manufacturing of 
SS u . h f 8 been a ^"nuina effort at the Harris Semiconductor facVrtv 
located ,n Mountaintop, Pennsylvania, since the earliest days of^operaSn The 

™l«TXT M l° r > M T*T C,eanin9 ,n a ^uftK^nB envLmen weVe 
^DM^^T^^l *f n * . the time «™ rt was P«t of the RCA Solid 
1970s" The SSn^f J£? t0ry teS ? be i ng fUn in lhe Swn^vWe operations in the 
manufacturi^a offi n^? fueled to provide a very dean substrate for the 
bv M^ndil^£t i6 photovo,talc «*^«" afT ^- The results of the initial wortc 
ZI^X^S^^. 9 ^^ and Me 9™°™ Waning became an Integral 
^nuf^^^y^T 91 ^ e M ™ ntai ™°P Ptant The systems used wire 

SpSL^M. 38 eXper,en ° e W3S 9alned * was a <« basic 

batf pa SSSSj^Si!^ co f nd ( uoted t0 e ' im,nate presence of the metals in the 
^aSSSS-^^*!^ f0li 5Urface of the orl 9 lnal megasonic transducer, in 
227 waTafco ffl 63 ?"? of wet bench in general, (n doing these 

amplifier £fr t s nZSIX^V™ 90 a,te ™tive ««> Unction generator/ powar 
?hf ^ r !? U,tS ° f thlS WOrk done »• Mountalntop Clean 
wpSSfyi M egason,c cleaning to a new level with some added benefits, 

0) no S r!? a jI er mS^? 1 of tha SC1 (ammonium hydroxide and hydrogen 

bSlTC^ bath sfnca the wafef <* rriers are front to 
from« ^ lrather .^ an ? ftt0ri9ht This allows loading and unloading 
irom a common point making the use of robotic control more feasible. 



(3) 



i2) dSS^S^ the .? afrier ,n « front to back to front transition gives an 
iWrfinr, over ine transducers and a double cleaning for the same 

Transducers have been redesigned with either a face of PVDF 

E^C«^f^ de - ^ ° f Dup ont ) or 674X quartz. 

Elimination of metal contaminants in the bath is the result. 

(4) iSSStSSXl. T l8m f °: the SC1 to remove the upended ■ 
Mrtbte oSS £ ! 2?? WaS added - A reduotfon ln the reattachment of 
particles onto the wafers is realized after the process is completed. 

accuracy, a phase locked loop generator on the other hand has the 
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